be foreseen that demolition contractors will be encouraged to reuse and recycle waste concrete all over the world. The current interest in waste concrete recycling focuses primarily on the use of recycled aggregate in place of natural aggregate in the production of new concrete. This recycled concrete material, usually called recycled aggregate concrete (RAC), has been extensively studied in terms of its material-level properties (ACI-555; Nixon et al. 1978; Xiao and Zhang 2010b; Xiao et al. 2002 Xiao et al. , 2012a Xiao et al. , 2012b Xiao et al. , 2012c Xiao et al. , 2012d Topcu 1997; Shayan et al. 2003; Juan and Gutierrez 2009) . In recent years, significant concerns have also been raised about the performance and suitability of structural members manufactured with RAC development of the construction industry, the excessive consumption of natural resources and deterioration of the environment in China, a lot of relevant research results of structural members with RAC have been obtained by Chinese investigators. To summarize all of these achievements, this paper is not only written primarily as a state-of-the-art report on the steel-RAC composite members but also provides a basis for what further studies are needed to investigate the structural behaviour of composite members with RAC.
RAC FILLED STEEL TUBULAR COLUMNS AND BEAMS

RACFST Stub Columns
Concrete filled steel tubular (CFST) columns are an effective means to improve the mechanical properties of concrete. In view of the advantages of concrete filled steel tubular columns, recycled aggregate concrete filled steel tube (RACFST), in which the natural aggregates are partly or totally replaced by the recycled aggregates, has been investigated to advance the application of RAC. Many investigators have conducted experimental studies on the mechanical properties of RACFST stub columns by Yang and Ma (2013) , Qiu et al. (2011) , Chen et al. (2013c Chen et al. ( , 2013d Chen et al. ( , 2014b . The experimental results show that both mechanical properties and deformation abilities of the RACFST stub column with different replacement ratios are significantly improved due to the confinement effect, but are generally similar or slightly inferior to those of corresponding normal CFST ones. Qiu et al. (2011) presented an experimental investigation on the behaviour of circular and square thin-walled RACFST stub columns subjected to axial compression, respectively. It concluded that this thin-walled RACFST tube column and normal concrete-filled thin-walled steel tube column have similar deformation and failure patterns, and the replacement ratio of recycled coarse aggregate (RCA) has some effect on the load bearing capacity and deformation (see Figure 1) . Yang and Ma (2013) experimentally studied the compressive behaviour of stainless RACFST stub columns with both RCA and recycled fine aggregate (RFA). The results showed that the RACFST stub columns have a stable loading and deformation response and good deformation ability, and the performance of core RAC was generally enhanced due to the confinement of the outer stainless steel tube. The influence of RCA and RFA replacement ratios on the loading capacity of RACFST column is presented in Figure 2 , and the typical failure patterns of RACFST
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(including RAC slabs, beams, columns, beam-column joints and frames) (Schubert et al. 2012; Etxeberria et al. 2007; Breccolotti et al. 2010; Corinaldesi et al. 2006; Xiao et al. 2006) . The prime finding from these studies is that, generally, although the presence of RAC may impair the elastic stiffness and ultimate capacity of the structural members to some extent, the performance of RAC structural members with appropriate design is comparable to those of the companion members made of normal concrete (NC). On behalf of the RILEM Technical Committee 37-DRC, Hansen (1986) prepared a state-of-the-art review on recycled concrete as an aggregate for concrete, covering the period from 1945 to 1977. A second state-of-the-art report on recycled aggregate and RAC was prepared by Hansen (1992) , covering developments between 1978 and 1985. And the third state-of-the-art report was an updated version of the second one including developments in the period 1985 −1989 (RILEM 121-DRG 1994 . Xiao et al. (2012c) reviewed a series of investigations on the mechanical properties, durability and structural behaviour of RAC carried out from 1996 to 2011 in China. Moreover, Xiao et al. (2014) presented an overview on reviews of the long-term properties of RAC, including long-term strength, shrinkage, creep, carbonation resistance, antifreeze resistance, impermeability, abrasion resistance, alkaline aggregate reactions, sulphate corrosion and fatigue behaviour. In recent years, many investigators have engaged in the study of the performance of composite structures using RAC, such as tubular steel columns and beams filled with RAC (Yang and Ma 2013) . It is widely-accepted that RAC-filled tubular steel members have improved mechanical properties, and that RAC infill is confined and protected by the outer steel tube, resulting in an increase in strength and inelastic deformation capacity of RAC. In view of the advantages of steel reinforced concrete (SRC) structures in terms of the bearing capacity, stiffness and seismic performance, some investigations involving steel reinforced RAC (SRRAC) columns, beams and shear walls have been reported Xue et al. 2014 Xue et al. , 2013a . It showed that SRRAC members exhibit better mechanical behaviour than both reinforced normal concrete and reinforced RAC.
Based on the previous investigations on composite members with RAC, some interesting and valuable conclusions are obtained in this review. It provides technical directions to promote safe and effective use of RAC in composite members, and points out research which needs more attention. Because of the rapid stub columns under compression are shown in Figure 3 . It can be seen that the core concrete of circular columns has good integrity. However, for square columns, core concrete is crushed at the buckling positions of the stainless steel tube. It also confirms the previous observations that the RACFST stub columns containing increased RCA replacement ratio have a lower compressive capacity. Chen et al. (2013c) indicated that circular steel tubes and square steel tubes have waist-shaped diagonal shearing compression and diagonal shearing failure patterns, respectively. Compared with RAC, the peak strain and peak stress of RACFST are improved greatly, especially for circular RACFST columns. The influence of the RCA replacement ratio on the peak stress and peak strain of RACFST columns is shown in Figure 4 . This investigation shows that the compressive capacity of RACFST stub columns with RCA is larger than that of normal CFST, but does not give any further information on the reason. Chen et al. (2014b) showed that when the RCA replacement ratio is increased, composite axial compression cumulative damage develops more rapidly. On the other hand, the terminal energy dissipation factor of the RACFST short column decreases with an increase of RCA replacement ratio when the replacement ratios are larger than 50%. The relationship between terminal energy dissipation factor and replacement ratio is displayed in Figure 5 . Chen et al. (2013d) carried out push-out tests to reveal the bond-slip performance for the interface of RACFST stub columns. The bond behaviour of circular section columns is superior to those of square ones. For different RCA replacement ratios, the bond strengths of circular section columns fluctuate to a certain degree, while the bond strengths of square ones increase slightly (see Figure 6 ). When the compressive strength of RAC is higher, the ultimate bond strength can be increased. However, with an increase of the ratio of length to diameter of RACFST stub columns, the bond strength deceases to some extent.
Circular section columns
The structural behaviour of circular RACFST stub columns has been reported by Huang et al. (2012) , Konno et al. (1997 Konno et al. ( , 1998 , Xiao et al. (2012a) , Wang et al. (2011) and Chen et al. (2013f) . Huang et al. (2012) Figure 2. Influence of RCA replacement ratio on compressive capacity of RACFST stub columns (Yang and Ma 2013) RACFST stub columns under axial compression to examine the sensitivity of the confining pressure on the strength and deformation of RAC. It indicated that the assumption of constant confinement or elastoplastic confinement is not . Peak stress and strain of RACFST stub columns with different RCA replacement ratios appropriate for RAC confined by steel tubes, and the RCA replacement ratio has a moderate influence on the mechanical responses of the confined concrete. Konno et al. (1997 Konno et al. ( , 1998 ) also investigated the confinement of steel tubes on RAC and the axial compressive behaviour of circular RACFST stub columns. It was found that the ultimate compressive capacity of RACFST columns is almost the same as that of columns with normal concrete (NC). However, stiffness of the RACFST columns is smaller than that of columns with NC. Xiao et al. (2012a) confirmed that both the compressive and deformation capacities of RAC-filled steel tube columns and glass fibre reinforced plastic (GFRP) tubes were obviously improved. It was also found that when the RCA replacement ratio increases, the peak stress of columns decreases, while the corresponding peak strain increases, as shown in Figure 7 . Wang et al. (2011) presented a comparative experimental study on RACFST stub columns and reinforced RAC (RRAC) stub columns with spiral reinforcement under axial compressive loading. It was found that RACFST columns exhibit better static behaviour compared with RRAC columns. The effect of RCA replacement ratio on the bearing capacity of RACFST columns is smaller than for RRAC ones, which confirms other observations, as shown in Figure 8 .
However, Chen et al. (2013f) investigated the axial compressive capacity of RACFST stub columns. The results indicate that the failure patterns of the column are similar to that of the normal CFST one, and the RCA replacement ratio has some effect on the bearing capacity and deformation performance of RACFST columns. Figure 9 shows the influence of RCA replacement ratio on the peak stress and strain of RACFST stub columns. In view of the influence of RCA content on the compressive capacity of the columns, the trend here is not consistent with the other investigations. Chen et al. (2010a) carried out tests on square RACFST stub columns with different RAC replacement ratios. It was shown that the RAC strength slightly increased with an increase of RCA replacement ratio, and so did the loading capacity of the RACFST columns, as shown in Figure 10 . The average strength increase was about 7% for RAC with different replacement ratios when compared with normal concrete, while the average loading capacity for the RACFST columns was approximately 5% higher than that of the normal concrete ones.
Square section columns
Comparison between different experimental results
To further clarify the influence of replacement ratios on the ultimate compressive capacities of RACFST stub columns, test results reported by Yang and Han (2006a) , Chen et al. (2010a Chen et al. ( , 2010b , Tam et al. (2014) and Shi et al. (2011) were collected. The details of these test data, including geometric dimensions and material properties of the test specimens, are summarized in Figure 11 . The influence of replacement ratios on the compressive strength of RAC, which is normalized with the concrete strength of NC, is shown in Figure 11 (a). The comparison demonstrates significant variation in the compressive strength of RAC, which can be attributed to the difficulties in of RCA replacement ratio (Chen et al. 2013d) maintaining a uniform effective water-cement ratio in RAC (Hansen, 1986) . The influence of replacement ratios on the compressive capacity of RACFST columns is shown in Figure 11 (b) and (c). In general, the relative capacity is larger than 0.9, even when the replacement ratio is 100%. It is quite interesting to note that the composite columns show a much smaller variation in compressive strength as compared with the RAC material. This can be explained by two reasons: 1) only part of the strength of composite columns is contributed by the filled concrete; and 2) the strength of RAC may be less sensitive to the influence of the effective water to cement ratio when cured in a sealed condition without moisture loss. This observation indicates the fact that the variation of concrete strength is less influential for RAC when used as a filling material in steel tubes.
RACFST Long Columns
Many researchers have examined the flexural and compressive behaviour of RACFST slong columns that contain different amounts of recycled aggregates. Their results show a similar bearing capacity for the members and also that any differences in load-bearing capacity can be disregarded in practice. The properties of RACFST long columns have been reported by Mohanraj et al. (2011) , Zhang et al. (2013) and Yang and Han (2006b) . The experimental results indicate that a RACFST long column under eccentric compression loading has similar loading and deformation capacities compared to normal CFST columns. The replacement ratio has moderate influence on the bearing capacity. Mohanraj et al. (2011) experimentally studied the behaviour of circular and square RACFST columns under axial loading. The results show that the Eurocode-4 (2004) gives the best estimation for both columns with normal concrete and RAC. However, the American Concrete Institute (ACI) equation (2005) and the Australian Standards (AS) equation (1994) predict lower values than the measured ones. It was reported by Mohanraj et al. (2011) that, to obtain the same loading capacity, square RACFST columns can save 30% of steel when compared with circular RACFST ones. Comparison between the failure patterns of stub and long RACFST columns is presented in Figure 12 . Zhang et al. (2013) RACFST and RRAC columns elastic stage, yield stage and destruction stage. The bearing capacity of circular RACFST long columns under eccentric compression can be designed using DL/T- 5085-1999 5085- (1999 5085- ) and DBJ13-51-2003 5085- (2003 , while square RACFST long columns can be designed according to DBJ13-51-2003 DBJ13-51- (2003 and CECS159-2004 CECS159- (2004 . Figure 13 shows the influence of RCA replacement ratios on RACFST long columns with different eccentricity ratios. It indicates that the influence of replacement ratio on the bearing capacity of RACFST long columns vary with the eccentricity ratio. Yang and Han (2006b) found that the ultimate loading capacities of RACFST columns decrease with an increase of loading eccentricity ratio. The loading capacities of circular RACFST columns with NC range from 1.7 to 9.1% higher than those of circular columns with RAC containing 25% and 50% RCA, respectively. On the other hand, the range is from 1.4% to 13.5% higher for square specimens. From Figure 14 , it can be found that the loading capacities of RACFST long columns with different eccentricity ratios decrease with an increase of RCA replacement ratio. The lower loading capacities of RACFST columns may be due to the lower RAC strength compared to NC. A comparison of the failure patterns of circular and square RACFST long columns is shown in Figure 15 . The typical failure modes of RACFST columns are similar to those of normal CFST columns. They all suffered buckling failure. Chen et al. (2012) observed that the bearing capacity, failure patterns, deformation features and section distribution of square RACFST long columns are close to those for normal CFST columns. An RACFST long column under eccentric compression loading has similar loading and deformation capacities compared to normal CFST columns. From Figure 16 , it can be seen that there is a correlation between the effect of replacement ratio on the bearing capacity and the eccentricity ratio. Moreover, the bearing capacity of square RACFST long columns can be calculated according to DBJ 13-51-2003 DBJ 13-51- (2003 .
RACFST Beams
The experimental results show that RACFST beams with different recycled aggregate replacement ratios still have stable load versus deformation responses and good deformation ability. Yang et al. (2013) 1.3˜10.5% lower, respectively, compared to normal CFST beams (see Figure 17) . Moreover, the load bearing capacity of RACFST beams can be conservatively calculated for normal CFST beams using the existing design codes such as ACI Figure 18 . It can be seen that beam specimens fail in a very ductile manner and no tensile fracture is observed in the tension area.
STEEL REINFORCED RAC MEMBERS
From the previous investigations (Chen et al. , 2013b (Chen et al. , 2013e, 2014a Wang et al. 2013; Xue et al. 2013c; Jia et al. 2013; Qin et al. 2012) , it has been observed that the bond strength between steel and concrete increases with an increase of the RAC strength, but the bond stiffness degradation increases with an increased recycled aggregate replacement ratio. The bearing capacity and maximum lateral deflection of SRRAC columns increase with an increase of RCA replacement ratio. Moreover, the failure patterns of SRRAC beams are similar to that of normal SRC beams, and the section strain agrees with the plane cross-section assumption. Chen et al. (2013b) studied the influence of RCA replacement ratios on the bond behaviour of steel reinforced RAC (SRRAC). The results show that bond strength increases with an increase of RAC strength.
From Figure 19 , the RCA replacement ratio has little influence on the interface energy dissipation when the RCA replacement ratio is less than 70%. However, the energy dissipation capacity increases with RCA replacement ratio, when the RCA replacement ratio is more than 70%. Moreover, the interface bond shear stiffness degradation and damage rate increase with an increase of RCA replacement ratio.
Steel Reinforced RAC Columns
The behaviour of steel reinforced RAC columns has been studied by Wang et al. (2013) , Chen et al. (2013e) and Xue et al. (2013c) . Wang et al. (2013) reported that SRRAC columns under axial compression loading display good bearing behaviour, and steel yields and RAC is crushed during the failing period. The bearing capacity of SRRAC columns increases with an increase of RCA replacement ratio (see Figure 20) , and an (Yang and Ma 2013) optimum RCA replacement ratio of 40% is given here. Chen et al. (2013e) also observed that the code of JGJ 138-2001 (2001) could be applied to calculate the ultimate bearing capacity of SRRAC columns under eccentric loading. The influence of replacement ratios on the bearing capacity of SRRA columns with different eccentricity ratios is displayed in Figure 21 . The bearing capacity increases with an increase of RCA replacement ratio, which runs contrary to common opinions. Moreover, the YB 9082-2006 (2006) underestimates the bearing capacity of SRRAC columns under eccentric compression. Xue et al. (2013c) further investigated the failure patterns and lateral deflection performance of SRRAC columns under eccentric compression with different RCA replacement ratios and relative eccentricity ratios. The results show that the stiffness of SRRAC columns varies within different stages, and influences the deformation features. The maximum deflection (see Figure 24) . Similarly, the section strain agrees with the plane cross-section assumption during the loading, and the beams have sufficient bearing capacity and (Qin et al. 2012) increases with an increase of RCA replacement ratio and relative eccentricity ratio (see Figure 22) . The failure patterns of SRRAC columns with different eccentricity ratios are shown in Figure 23 . In general, the failure patterns of SRRAC columns can be summarized as flexural failure.
Advances in Structural Engineering
Steel Reinforced RAC Beams
The behaviour of steel reinforced RAC beams has been investigated by Jia et al. (2013) , Qin et al. (2012) , Chen et al. (2013b Chen et al. ( , 2014 and Ma et al. (2013a) . Jia et al. (2013) found that when the load is lower than 80% of the ultimate load, SRRAC beams conform to the plane cross-section assumption, and the flexural bearing capacity can meet the requirement of JGJ 138-2001 (2001) . Qin et al. (2012) further reported that the failure patterns of SRRAC beams are similar to those of normal SRC beams, and the flexural loading capacity slightly increases with an increase of the RCA replacement ratio deformation performance. Moreover, Chen et al. (2013b) also found that with an increase of RCA replacement ratio from 0 to 100%, the bearing capacity increases from 5.95 to 17.63%. The explanation may be that the recycled coarse aggregate is well-known for having higher porosity and water absorption resulting from cement mortar remains attaching to its surface. Due to the larger water absorption of the attached cement mortar, recycled aggregates can decrease the water-cement ratio of RAC during the traditional mixing process. Chen et al. (2014a) carried out static tests to investigate the shear behaviour of SRRAC beams. The results show that when the shear span to depth ratio is between 1.0 and 1.4, diagonal compression failure arises, and when the shear to depth span ratio is 1.8, shear-compression failure takes place. The RCA replacement ratio has a slight effect on the shearing capacity, whereas the shear span to depth ratio and RAC strength grade have a greater impact on the shearing capacity (see Figure 25) . The shearing capacity of SRRAC beams decreases obviously with an increase of shear span to depth ratio. However, with an increase of RAC strength grade, the bearing capacity is enhanced to some extent. Moreover, in general, JGJ138-2001 JGJ138- (2001 can be used to calculate the shearing capacity of SRRAC beams, but the codes of YB9082-2006 YB9082- (2006 and AIJ97 (1997) (Chen et al. 2014a) different shear span to depth ratio is shown in Figure 26 . All of the SRRAC beams failed in shearing which occurred when the inclined flexure-shear crack penetrated the compression zone of the beam near the loading plate. Ma et al. (2013a) further observed that the reliability indexes of shearing capacity of SRRAC beams can meet the requirements of GB 50068-2001 (2001) . It was also found that the reliability indexes decrease with an increase of RCA replacement ratio and shear-span to depth ratio, and the reliability indexes increase with an increase of stirrup ratio, steel ratio of steel webs to RAC and steel strength grades. Xiao et al. (2010a) studied cold formed steel deckrecycled composite slabs under static loading to investigate the application of RAC in steel deck concrete composite slabs. A steel deck concrete composite slab is a form of composite structure which can be used conveniently in construction engineering as a formwork
Steel-RAC Composite Slabs
LONG-TERM PERFORMANCE OF COMPOSITE MEMBERS
The fire resistance, durability and seismic behaviour of steel-RAC composites members have been experimentally studied by pioneer investigators (Yang and Hou 2012; Liu and Zha 2012; Yang et al. 2008; Lu and Zha 2012; Huang and Xiao 2013; Xue et al. 2013b Xue et al. , 2014 . Yang and Hou (2012) found that the fire-resistance behaviour of RACFST stub columns is inferior to the corresponding normal CFST columns under the same maximum temperature due to the presence of the recycled aggregate, and RACFST columns with RCA display better behaviour than those with RFA with the same replacement ratio, as shown in Figure 28 . The failure patterns of RACFST stub columns under different maximum temperatures are depicted in Figure 29 . It can be seen that the uniform outward deformation of the steel tube along the height is the typical failure pattern of the columns regardless of the maximum elevated temperature. However, Liu and Zha (2012) reported that the fire-resistance performance of RACFST columns is better than that of normal CFST columns. This should be studied further.
Fire Resistance of Steel-RAC Members
Durability of Steel-RAC Members
There is currently a lack of studies available concerning the durability of steel-RAC members and this subject requires more in-depth investigations in the future. Yang et al. (2008) reported that the time-history of the RAC shrinkage and creep in RACFST columns was similar to that of normal CFST columns. However, the shrinkage and creep strains in RACFST columns are about 6 to 23% higher than those of normal CFST ones. Moreover, Lu and Zha (2012) studied the anti-freeze durability of RACFST columns by freeze-thaw tests, and found that the loss of elastic modulus of hollow RACFST columns is more than that of solid RACFST ones. The influence of water-saturated treatment on the frost-thaw deformation of solid RACFST columns is more significant than that of hollow RACFST ones. Moreover, the confining force caused by a change of temperature does not affect the performance of RACFST columns significantly. Figure 30 illustrates the influence of 20 freeze-thaw cycles on the compressive strength and elastic modulus of RACFST columns with different sectional shapes. Relative shearing capacity Figure 27 . Influence of RCA replacement ratio on shearing capacity of steel-RAC slabs (Xiao et al. 2010a) reducing the construction efficiency. From Figure 27 , the influence of RCA replacement ratio on the longitudinal shearing capacity of steel RAC composite slabs is exhibited. Generally, the longitudinal shearing capacity of steel RAC composite slabs is decreased with an increase of the RCA replacement ratio.
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Seismic Performance of Composite
Members The seismic performance of steel-RAC members has been investigated by Huang and Xiao (2013) and Xue et al. (2013b Xue et al. ( , 2014 . It can be concluded that the energy dissipation ability, ductility and hysteresis behaviour of steel-RAC composite members decrease slightly with an increase of RCA replacement ratio. Appropriate design of axial compression ratio and stirrup ratio can improve the seismic behaviour of steel-RAC composite members. Huang and Xiao (2013) reported that RACFST columns exhibit good seismic performance. The energy dissipation ability, ductility and hysteresis performance decline slightly with the RCA replacement ratio (see the hysteretic loops are of a plump-shape. With an increase of blocks' strength grade and axial compression ratio, the loading capacity and initial stiffness increase, but the displacement ductility decreases. Moreover, with a decrease in lacing rebar spacing, the loading capacity and displacement ductility increase slightly, but the stiffness decreases correspondingly. A comparison of the failure patterns of steel-RAC frames filled with different strength grades of RAC hollow blocks (5.0, 5.0, 5.0 and 3.5 MPa) and corresponding axial compression ratio (0.4, 0.4, 0.6 and 0.4) are observed in Figure 32 , respectively. It indicates that the walls fail earlier than frames, and the failure mechanism is the beam-hinged mechanism.
CONCLUSIONS
This paper presents a state-of-the-art review on the relevant research on composite members with recycled aggregate concrete (RAC), including the structural behaviour, durability, fire resistance and seismic performance. The main conclusions can be summarized in the following:
(1) There is a reasonable consensus that the basic structural behaviour of composite members with RAC is slightly lower compared with normal concrete ones, including RAC-filled steel tubular columns and beams, as well as steel reinforced RAC columns, beams, shear walls, and slabs. Nevertheless, it is safe and feasible to apply composite members with RAC as a structural application with proper designs and constructions. (2) The mechanical behaviour and deformation abilities of the composite members with steel-RAC are significantly improved due to the confinement effect, and similar or slightly inferior to those of the corresponding ones with normal concrete. With an increase of RCA replacement ratio, the loading capacity of the composite members is slightly lower than that of normal ones. Figure 31 ). Xue et al. (2013b) also found that the RCA replacement ratio has little effect on the bearing capacity, ductility and energy dissipation capacity of steel reinforced RAC columns. Moreover, the seismic performance of SRRAC columns decreases significantly with an increase of axial compression ratio, but the ductility, load bearing and energy dissipation capacities increase with an increase of volumetric stirrup ratio. Xue et al. (2014) investigated the effect of masonry strength, axial compression ratio and lacing rebar spacing on the seismic performance of a 1/2.5-scaled model of one-bay and one-storey steel-RAC frames filled with RAC hollow blocks under low cyclic reversed loading. The results indicate that the walls' failure appears earlier than for steel-RAC frames, and shrinkage and creep strains are larger than those of normal ones. Moreover, the loss of elastic modulus of hollow RAC filled steel tubular columns is more significant than that of solid RAC filled steel tubular ones during freeze-thaw cycles.
(5) The energy dissipation, ductility and hysteresis behaviour of composite members with RAC decrease slightly with an increase of RCA replacement ratio. Additionally, appropriate control of the axial compression ratio and stirrup ratio can improve the seismic performance of composite members. (6) Further fundamental investigations into the failure mechanism and durability of steel-RAC and demolished concrete composite members with different recycled aggregate replacement ratios are still needed in the future. (Xue et al. 2014) 
